INDICES FOR THE QUANTITATIVE AND QUALITATIVE MILK PRODUCTION DURING THE MAXIMAL PHASE OF THE LACTATION CURVE by C. VELEA et al.
Lucrări  tiinŃifice Zootehnie  i Biotehnologii, vol. 41 (2008), Timi oara 
 
INDICI AI PRODUCłIEI CANTITATIVE  I 
CALITATIVE DE LAPTE ÎN FAZA MAXIMĂ A CURBEI DE 
LACTAłIE 
 
INDICES FOR THE QUANTITATIVE AND 
QUALITATIVE MILK PRODUCTION DURING THE 
MAXIMAL PHASE OF THE LACTATION CURVE 
 
VELEA C., CADAR OLEZIA, POP MARIA 
 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania  
Faculty of Animal Production and Biotechnology 
 
The  research  was  performed  during  2002-2007,  on  86  Romanian  Spotted 
primiparous cows, structured function of the dairy production level and number of 
milking.  The  time  interval  when  their  maximum  lactation  was  noticed,  in  three 
consecutive  days,  was  considered  for  recording  the  main  qualitative  and 
quantitative traits. On 19 of those primiparous cows, structured by two production 
levels and milking intervals, the main morpho-functional traits of the udder and its 
suitability for the mechanic milking were studied. On five primiparous, during the 
same lactation interval, the same quantitative traits were studied in dynamics by 5 
samples each, during two milking time interval, on 22 samples in morning milking, 
respectively. The results were calculated and statistically interpreted, and they are 
synthetically presented in 5 tables and 3 graphics. The main aspects resulted from 
our research emphasized some qualitative and quantitative traits, their evolution 
and  effect  of  the  production  level  and  number  of  milking.  We  also  priority 
emphasized the main milk components in evolution by milking and possibility of 
fractionate valuating of the trade milk by valuation destinations. 
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Introduction 
 
The research concerning the main quantitative and qualitative indices of the 
individual  dairy  production  during  the  time  interval  considered  maximum  for 
lactation, when the morpho-functional traits of the udder and suitability for the 
mechanical  milking  are  established,  are  less  numerous,  generally,  and  in  our 
country in last two decades were sporadic. Those are the reasons that led us to 
perform the research presented in this paper concerning this group of these above 
mentioned factors. 
 
 
 Materials and Methods 
 
The research was performed during 2002 - 2007, on 86 primiparous Romanian 
Spotted cows, structured function of the level of dairy production and number of 
milking,  where  in  time  interval  considered  as  maximum  of  lactation,  in  three 
consecutive days we studied and established the main quantitative and qualitative 
traits  of  the  dairy  production.  On  a  more  restricted  number  (19  primiparous) 
structured by two production levels, we recorded the morpho-functional traits of 
the  udder,  on  5  primiparous,  respectively,  the  dynamics  of  the  main  milk 
components on milking samples. The obtained results were statistically processed 
and interpreted, and we present the most significant results as follows. 
 
Results and Discussions 
 
The  performed  research  and  results  concerning  the  traits  of  some  dairy 
production by control day, emphasizes the effect on those, number of milking and 
individual production level (Table 1, Figure 1). The first interesting aspect aims the 
share  of the  milk  by  three  milking  and  evolution  of  both  milk  components  by 
reprises.  Whatever  the  production  group,  the  morning  milking  represents  in 
average 46% of total, 24% the noon and about 30% in the evening. The fat and 
protein content recorded an ascendant evolution by milking reprises, as follows: 
 
Milking 
reprise 
Group with > 20 kg 
milk 
Group with < 20 kg 
milk  Total 
Milk   G  P  Milk  G  P  Milk  G  P 
Morning  46.65  100  100  46.03  100  100  46.23  100  100 
Noon  24.80  102  104  23.94  101  101  24.22  101  101 
Evening  28.55  105  104  30.03  105  102  29.50  105  103 
Total   100  102  102  100  102  101  100  102  101 
 
Within the primiparous groups with two milking reprises, the three groups 
structured by production levels reveal in average by three successive control days 
the following ratios: 
 
Production 
subgroup  
Milk by milking  Milk contents E:M 
M  E  Fat  Protein 
Over 10 kg  53.49  46.51  101.3  102.5 
Between 7 - 10 kg  53.50  46.50  103.7  102.1 
Under 7 kg  53.91  46.09  102.5  102.7 
Average   53.57  46.43  102.5  102.4 
 
In  other  words,  the  ratio  between  the  quantities  of  milk  from  morning 
milking compared to evening is constant of 1.15:1, and milk content in fat and 
protein  has  a  vice-versa  evolution  compared  to  production  level,  both  by 
production structures and within milking.  
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Figure 1. The main dairy production indices by control day, milking and production level 
 
Among the studied morpho-functional traits, we presented only the most 
suggestive ones (Table 2) and in all cases significantly influenced by the level of 
the  dairy  production.  Concerning  the  results  obtained  for  dairy  production  by 
quarters  and  milking  reprises  (Table  3),  under  quantitative  aspect,  its  share  by 
anterior and posterior quarters is almost identical, whatever milking number and 
production group. 
The production resulted from anterior quarters compared to posterior and 
between milking whatever their number differs as follows: 
 
 
 
 Milking reprise  Total milk  By quarters – of total  
Anterior   Posterior  
- three reprises 
Morning  44.15  44.60  43.78 
Noon  27.53  28.07  27.09 
Evening  28.32  27.33  29.13 
Total  (100)  (45.23)  (54.77) 
- two reprises 
Morning  51.02  51.04  51.00 
Evening  48.98  48.96  49.00 
Total  (100)  (43.30)  (56.70) 
 
If by anterior or posterior quarters does not exist differences concerning the 
dairy production aspects, between the pairs of anterior and posterior quarters these 
differences are significant and statistically assured. They are observed in the udder 
functional symmetry, which is obviously influenced by the level of the individual 
production and not significant by milking.  
Concerning the evolution of the fat and protein milk content, no differences 
was recorded between the anterior and posterior quarters, whatever milking reprise. 
In the mean time, two essential aspects were noticed; meaning both protein and fat 
content recorded decreasing evolution from morning to noon and evening milking, 
with light order alteration at noon milking. A very small difference was recorded in 
fat content in advantage of the posterior quarters, even small and not significant, 
but  more  accentuated  in  the  population  with  two  milking  reprises  and  lower 
average daily production. Concerning the protein, it had vice-versa evolution. 
Starting  from  these  results,  the  thoroughgoing  the  evolution  of  some 
components during milking, the fat and protein milk content, respectively, was our 
intention. The research performed in dynamics by five sequences of the milking 
reprises  in  the  morning  and  evening  (Table  4,  Figure  2),  emphasized  several 
aspects which were less studied. 
The main interesting component is the evolution of the milk fat content, 
which on the studied biological material recorded ascendant evolution tendency by 
all five milking sequences, equally by both milking reprises. The milk fat content 
from the first sample to the fifth sample by 7.61 folds in morning milked milk and 
by 7.26 folds in evening milked milk, as follows: 
 
Sample  
Morning milking   Evening milking 
Fat %  Increase %  Fat %  Increase % 
1  0,85  100  0,90  100 
2  3,01  3,54  3,07  3,41 
3  4,02  4,85  4,08  4,53 
4  5,35  6,29  5,31  5,90 
5  6,47  7,61  6,53  7,26 
 
 
 
 Table 2 
Several morfo-functional udder traits in control day 
 
No.   Udder trait  MU 
Production group  Difference 
Under 20 kg 
milk/day 
Over20 kg 
milk/day  cm  % 
1. 
Udder volume 
before milking  cm  20457 ± 203  27328 ± 198  6871***  33.59 
after milking  cm  12279 ± 171  16117 ± 191  3838***  31.26 
difference 
cm  8178  11211  3033***  37.09 
%  -  -  44.14  - 
2.  Day of control   days  55.31 ± 0.59  54.44 ± 1.12  0.87  - 
3.  Milking speed  l/min.  1.53 ± 0.12  1.65 ± 0.15  0.12*  7.48 
4.  Mammary index  %  43.83 ± 1.22  44.38 ± 1.34  0.55
ns  1.26 
5.  Udder score  points  81.21 ± 0.81  82.42 ±0.97  1.21
ns  1.49 
6.  Milk production by 
normal lactation  kg  4115.27 ± 173.36  4987.53 ± 189.22  872***  21.20 
 
Table 3 
 
The quantitative and qualitative dairy production by quarters and milking reprises 
in control day 
 
Issue  
Anterior 
quarters 
Posterior 
quarters   ½ lateral  ½ transversal  Total 
control 
Mammary 
index 
%  Left   Right   Left   Right   Left   Right   Anterior   Posterior 
A. The production control in 3 milking reprises – n = 7 cows 
A1. Milk yield – in g 
Morning  
3035 
± 97 
3049 ± 
118 
3641 
± 133 
3591 
± 102 
6676 
± 218 
6640 
± 206 
6084 
±206 
7232 ± 
211 
13316 ± 
438  45.69 
Noon  
1940 
± 91 
1889 ± 
97 
2214 
± 81 
2261 
± 81 
4154 
± 181 
4150 
± 131 
3829 ± 
108 
4475 ± 
116 
8304 ± 
203  46.11 
Evening   1845 
± 81 
1883 ± 
92 
2372 
± 88 
2441 
± 98 
4217 
± 163 
4324 
± 143 
3728 ± 
103 
4813 ± 
163 
8541 ± 
277 
43.65 
Total   6820 
± 164 
6821 ± 
173 
8227 
± 202 
8293 
± 198 
15047 
± 458 
15114 
± 511 
13641 ± 
435  16520 ± 501  30161 ± 
833 
45.22 
A2. Fat content - %  
Morning   3.94 ± 
0.02 
3.92 ± 
0.01 
4.00 ± 
0.02 
3.96 ± 
0.02 
3.97 ± 
0.02 
3.94 ± 
0.02 
3.93 ± 
0.02 
3.98 ± 
0.02 
3.96 ± 
0.02 
- 
Noon   3.86 ± 
0.03 
3.87 
±0.05 
3.89 ± 
0.04 
3.90 ± 
0.03 
3.88 ± 
0.02 
3.88 ± 
0.02 
3.88 ± 
0.02 
3.90 ± 
0.02 
3.88 ± 
0.02 
- 
Evening   3.88 ± 
0.03 
3.93 ± 
0.02 
3.88 ± 
0.04 
3.90 ± 
0.04 
3.88 ± 
0.02 
3.91 ± 
0.02 
3.91 ± 
0.02 
3.89 ± 
0.01 
3.90 ± 
0.01  - 
Total   3.90 ± 
0.02 
3.91 
±0.02 
3.94 ± 
0.03 
3.93 ± 
0.03 
3.92 ± 
0.02 
3.92 ± 
0.02 
3.91 ± 
0.02 
3.93 ± 
0.02 
3.92 
±0.01 
- 
A3. Protein content - % 
Morning   3.31 ± 
0.02 
3.33 ± 
0.02 
3.34 ± 
0.02 
3.29 ± 
0.01 
3.33 ± 
0.02 
3.30 ± 
0.3 
3.32 ± 
0.2 
3.31 ± 
0.03 
3.32 ± 
0.01 
- 
Noon   3.28 ± 
0.02 
3.28 ± 
0.01 
3.27 ± 
0.02 
3.27 ± 
0.02 
3.27 ± 
0.02 
3.27 ± 
0.2 
3.28 ± 
0.2 
3.28 ± 
0.01 
3.27 ± 
0.01 
- 
Evening   3.29 ± 
0.02 
3.30 ± 
0.02 
3.27 ± 
0.01 
3.28 ± 
0.01 
3.28 ± 
0.01 
3.29 ± 
0.1 
3.28 ± 
0.03 
3.29 ± 
0.02 
3.28 ± 
0.02 
- 
Total   3.30 ± 
0.01 
3.31 ± 
0.01 
3.28 ± 
0.01 
3.28 ± 
0.01 
3.29 ± 
0.02 
3.29 ± 
0.1 
3.29 ± 
0.02 
3.30 ± 
0.02 
3.29 ± 
0.01 
- 
B. The production control in 2 milking reprises – n = 12 cows 
B1. Milk yield - kg  
Evening   2052 
± 61 
2080 ± 
87 
2720 
± 101 
2695 
± 93 
4772 
± 153 
4775 
± 167 
4132 ± 
196  5415 ±194  9547 ± 
286 
43.28 
Morning   2140 
± 78 
2168 ± 
93 
2833 
± 97 
2804 
± 104 
4973 
± 192 
4973 
± 153 
4308 ± 
171 
5637 ± 
216 
9945 ± 
307 
43.32 
Total  
4192 
±128 
4248 
±132 
5553 
± 176 
5499 
± 159 
9745 
± 273 
9747 
± 284 
8440 ± 
282 
11052 ±  
379 
19492 ± 
511 
43.30 B2. Fat content - % 
Evening   3.96 ± 
0.02 
3.96 ± 
0.01 
3.99 ± 
0.02 
4.02 ± 
0.01 
3.98 ± 
0.02 
3.99 ± 
0.01 
3.96 ± 
0.02 
4.00 ± 
0.01 
3.99 ± 
0.02 
- 
Morning   3.90 ± 
0.01 
3.88 ± 
0.02 
3.93 ± 
0.03 
3.94 ± 
0.01 
3.92 ± 
0.01 
3.92 ± 
0.02 
3.89 ± 
0.01 
3.93 ± 
0.02 
3.92 ± 
0.01   - 
Total   3.93 ± 
0.02 
3.92 ± 
0.01 
3.96 ± 
0.01 
3.97 ± 
0.01 
3.95 ± 
0.01 
3.95 ± 
0.01 
3.93 ± 
0.01 
3.96 ± 
0.01 
3.95 ± 
0.01  - 
B3. Protein content - %  
Evening   3.38 ± 
0.02 
3.36 ± 
0.02 
3.34 ± 
0.02 
3.33 ± 
0.02 
3.36 ± 
0.02 
3.34 ± 
0.02 
3.37 ± 
0.01 
3.34 ± 
0.02 
3.35 ± 
0.03 
- 
Morning   3.36 ± 
0.03 
3.34 ± 
0.03 
3.31 ± 
0.02 
3.32 ± 
0.01 
3.34 ± 
0.03 
3.33 ± 
0.03 
3.35 ± 
0.02 
3.31 ± 
0.01 
3.33 ± 
0.02 
- 
Total   3.37 ± 
0.02 
3.35 ± 
0.02 
3.33 ± 
0.01 
3.32 ± 
0.02 
3.35 ± 
0.02  
3.33 ± 
0.02 
3.36 ± 
0.01 
3.33 ± 
0.02 
3.34 ± 
0.02 
- 
 
Table 4 
The main dairy production components in dynamics by five equal and successive 
parts of milking reprise 
 
Sample  
Fat 
%  
Solids non-fat 
% 
Protein 
% 
Density   pH 
A. MORNING MILKING   n = 5 heads milk/milking = 9.60±0.32 kg. 
1  0.85±0.01  8.75±0.18  3.43±0.03  32.90±0.97  6.48±0.01 
2  3.01±0.01  9.00±0.21  3.39±0.04  31.74±1.01  6.48±0.01 
3  4.12±0.03  9.08±0.17  3.40±0.03  31.40±0.87  6.50±0.01 
4  5.35±0.04  8.80±0.26  3.35±0.05  28.32±0.72  6.50±0.01 
5  6.47±0.04  8.80±0.40  3.32±0.07  27.56±0.39  6.50±0.01 
AVERAGE  3.96±0.02  8.98±0.03  3.38±0.03  30.38±0.43  6.49±0.01 
B. EVENING MILKING          n = 5 heads milk/milking = 9.25±0.22 kg 
1  0.90±0.02  9.13±0.16  3.45±0.02  32.24±0.41  6.42±0.01 
2  3.07±0.01  9.23±0.23  3.40±0.03  31.48±0.34  6.42±0.01 
3  4.08±0.03  8.95±0.19  3.39±0.04  31.00±0.19  6.43±0.02 
4  5.31±0.04  8.83±0.29  3.36±0.05  28.06±0.22  6.43±0.02 
5  6.53±0.03  8.82±0.38  3.36±0.06  27.60±0.39  6.42±0.03 
AVERAGE  3.98±0.02  8.99±0.03  3.39±0.03  30.08±0.25  6.42±0.03 
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Figure 2. The dynamics of the main components of the milk 
production by five volumes (equal) of milking reprise 
 
Besides fat, the protein recorded a light descendant dynamics from the first 
to  the  last  sample.  This  evolution  was  marked  by  3.31%  decrease  in  morning 
milking and 2.68% in evening. A decrease of the milk density was also reported, 
but it is normal if we take into consideration the evolution of the fat content. Due to 
our intention of thoroughgoing of these studies, we increased the number of the 
samples  by  the  same  milking,  by  three  primiparous  being  harvested  control 
samples  of  0.5–0.6  kg  (in  morning  milking),  where  we  performed  the  same 
analyzes (Table 5, Figure 3). 
Table 5 
The dynamics of the main components of the dairy production during one reprise 
made up of 22 equal and successive milking reprises (of 0.5 – 0.6 in 0.5 – 0.6 l) 
 
Sample   Fat  %  DM  Protein %  Density  pH 
1  0.62  8.91  3.33  33.3  6.70 
2  0.72  9.21  3.44  33.7  6.72 
3  0.87  9.11  3.41  33.1  6.73 
4  0.91  9.08  3.40  33.0  6.67 
5  0.96  9.14  3.42  33.2  6.66 
6  1.13  9.14  3.42  33.1  6.66 
7  1.39  9.17  3.43  33.2  6.66 
8  1.58  9.18  3.44  33.1  6.66 
9  1.78  9.14  3.43  32.6  6.65 
10  2.03  9.14  3.44  32.5  6.66 
11  2.78  9.05  3.40  31.6  6.65 
12  3.26  9.02  3.39  30.6  6.64 
13  3.86  9.06  3.40  31.5  6.65 
14  4.40  8.91  3.37  29.3  6.63 
15  4.98  8.89  3.36  28.7  6.63 
16  5.53  8.87  3.36  28.4  6.64 
17  5.84  8.98  3.40  28.4  6.65 
18  6.57  8.82  3.35  27.2  6.65 
19  7.55  8.74  3.32  26.5  6.65 
20  8.76  8.67  3.31  26.1  6.66 
21  9.97  8.76  3.30  26.3  6.68 
22  11.09  8.63  3.29  25.7  6.69 
Average/sample   3.94  8.98  3.38  30.47  6.66 
Average/total milking  3.96  8.98  3.38  30.20  6.65 0
2
4
6
8
10
12
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
SAMPLE
% Fat Protein DM
Figure 3. The dynamics of the main components of the dairy production during one 
milking reprise (of 0.5 – 0.6 in 0.5 – 0.6 l) 
 
From all 22 resulted samples, we note the fat content, with attenuated values 
in first five samples, but then accelerates, the most intense increase rhythm being 
reported for the last controls. We mention that protein recoded constant evolution, 
than a light decreasing evolution. The same evolution was also reported for density. 
 
Conclusions 
 
The thoroughgoing of these researches concerning the dynamics of the fat 
content in milk and protein in amino acids, still represents an objective, which will 
allow the formulation of fractionate use of milk by valuation destinations (for fresh 
or processed milk consumption, for calves including). 
The other conclusions and recommendations were emphasized during the 
paper presentation. 
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INDICI AI PRODUCłIEI CANTITATIVE  I CALITATIVE DE 
LAPTE ÎN FAZA MAXIMĂ A CURBEI DE LACTAłIE 
 
VELEA C., CADAR OLEZIA, POP MARIA  
 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania  
Faculty of Animal Production and Biotechnology 
 
Cercetările s-au efectuat în perioada anilor 2002-2007, pe un efectiv de 86 vaci primipare 
de rasă BălŃată românească, structurate în funcŃie de nivelul producŃiei de lapte  i numărul 
de mulsori, la care în perioada considerată maximă a lactaŃiei, în trei zile consecutive, am 
stabilit principalele însu iri cantitative  i calitative ale producŃiei de lapte. Pe un număr de 
19 primipare din acestea, structurate pe două nivele de producŃie  i reprize de muls, am 
urmărit  principalele  însu iri  morfo-funcŃionale  ale  ugerului   i  pretabilitatea  acestuia 
pentru mulsul mecanic. De asemenea, pe un efectiv de 5 primipare, în aceea i perioadă a 
lactaŃiei, am urmărit acelea i însu iri calitative în dinamică pe câte 5 e antioane pe durata 
a două mulsori, respectiv pe 22 e antioane la mulsul de dimineaŃă. Rezultatele obŃinute au 
fost  calculate   i  interpretate  statistic,  fiind  redate  sintetic  în  5  tabele   i  3  grafice. 
Principalele aspecte care au rezultat în urma cercetărilor efectuate, au pus în evidenŃă 
unele însu iri cantitative  i calitative, evoluŃia acestora  i efectul nivelului de producŃie  i 
al numărului de mulsori. De asemenea, am evidenŃiat cu caracter prioritar principalele 
componente ale laptelui în evoluŃie pe mulsori  i posibilitatea valorificării fracŃionate a 
producŃiei de lapte marfă pe destinaŃii de valorificare. 
Cuvinte cheie: indici, însu iri cantitative  i calitative, BălŃată românească, evaluare 
 
 
 
 
  
 
Table 1 
The main indices of dairy production by control day by milking and production level 
 
                   A. Three daily milking reprises 
Milking reprise 
Total effective  With production > 20 kg milk/control day  With production < 20 kg milk/control day 
Milk   Fat   Protein   Milk   Fat   Protein   Milk   Fat   Protein  
kg  %  %  kg  %  %  kg  %  % 
n  26 cap.  7 cap.  19 heads 
Morning   8.84±0.33  3.95±0.05  3.24±0.05  11.29±0.41  3.91±0.13  3.14±0.08  7.94±0.21  3.97±0.05  3.27±0.04 
Noon   4.63±0.16  3.99±0.04  3.28±0.03   5600±0.08  3.98±0.18  3.26±0.03  4.13±0.42  3.99±0.03  3.29±0.03 
Evening   5.65±0.18  4.15±0.03  3.33±0.04   6.91±0.28  4.09±0.08  3.28±0.069  5.18±0.19  4.18±0.04  3.35±0.04 
Total   19.12±0.61  4.02±0.05  3.28±0.04  24.20±0.44  3.98±0.05  3.21±0.05  17.25±0.42  4.04±0.05  3.30±0.04 
 
                B. Two daily milking reprises 
 
Issue 
Variant 
n 
heads 
Morning milking  Evening milking  Total control day 
Milk   Fat   Protein   Milk   Fat   Protein   Milk   Fat   Protein  
kg  %  %  kg  %  %  kg  %  % 
Total milked effective  60  5.08±0.24  4.02±0.10  3.32±0.04  4.40±0.20  4.12±0.10  3.40±0.03  9.48±0.38  4.07±0.08  3.36±0.05 
Production >10 kg milk/control  18  7.51±0.28  3.96±0.08  3.27±0.08  6.53±0.22  4.05±0.22  3.35±0.08  14.04±0.41  3.98±0.08  3.31±0.11 
Production 7 – 10 kg milk/control  17  4.89±0.16  4.01±0.10  3.31±0.05  4.25±0.15  4.16±0.15  3.38±0.05  9.14±0.16  4.08±0.11  3.34±0.05 
Production < 7 kg milk/control  25  3.10±0.13  4.09±0.12  3.39±0.06  2.65±0.12  4.19±0.12  3.48±0.05  5.75±0.18  4.14±0.10  3.43±0.05 
 
 
 
 
 